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ABSTRACT 



An interactive display terminal of the multiple overlap- 
ping window type is provided. Each of the windows is 
smaller in dimension than the overall display screen. 
One or more of the windows have an associated virtual 
distributed menu which is made up of a plurality of 
menu items respectively distributed about the periphery 
of the associated window but not displayed during nor- 
mal operations. Cursor means and means for moving the 
cursor are also provided. The display terminal further 
includes apparatus which in response to the movement 
of the cursor across a selected region in a window pe- 
riphery will effect the display of a selected menu item 
associated with the particular selected region. The 
overlapping windows are preferably rectangular in 
shape and the selected regions are adjacent to corners of 
the periphery. The menu items are distributed so as to 
be positioned adjacent to the respective region across 
which the cursor movement will result in the item dis- 
play. 

12 Claims, 12 Drawing Figures 
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means to make .a particular choice of items from that 
DISPLAY TERMINAL WITH A CURSOR menu. 
RESPONSIVE VIRTUAL DISTRIBUTED MENU An existing approach towards menu display in multi- 

ple window terminal has been to designate an area of 
DESCRIPTION 5 the display screen, Le., along the bottom of the screen or 

1. Technical Field ^ side of ^ screen > ft> r menu display and to bring the 

The present invention relates to interactive display w }° le men ™ U P mto Ah designated area whenever a 
terminals and in particular to interactive display tenni- ch . 0,ce or . chan S e w functlon ^ "^P^ 1 "> any of the 
nals containing a plurality of windows for use in text endows is required. With this approach, a portion of 
processing and office systems in general. 10 ™ e screen enough to display a menu often involv- 

2 Background Art mg many choices has to be utilized at least during the 

In the past decade, the use of data processor con- when the J*™ choices ^ being made. This 

trolled interactive display terminals has revolutionized resu ? ts "» the loss of what can be a substantial portion of 
text processing and opened new aspects of personal , c *" already very crowded small display screen. Another 
computer technology. In its traditional practice, text 15 *?P TO f h mvolv f * e designation and m effect dedica- 
processor display terminals permit the operator to add * on of reg"™. 0 ^ s 5 reen certai ° factions, eg., 
to or delete data from displayed text, toreformat the of a xro]i *** ° n the screen so that 

displayed text and to move data from one portion of the wh J? °P a ? tor deSires * ^ * e intents of a 
text to the other. When the text processing or data „ f^?"^ T SCr °" * e 

reformatting is completed to the operator's satisfaction, 20 SS^l^ "? 5° ntactln S 

final text or data may be stored on a diskette, communi- bar °? » w * ^ cu £°r or 8 h « ht or other 

cated or printed-out Initially, the operator had the tr^i^T" 8 ' arrangement is exem- 
capabihty of displaying and working'with only one fiK&T " ° f "J? ™ 6 ,^ 
document at a tune. However, recent developments in „ S^w^^ « ^ ^reary 1983, 

the technology, as exemplified by the following articles 25 f^l^u'T f ^ <* "J* 

"Virtual Terminal Management in a Multiprocess *£^J?££^? ,^7^.' 
Environment", K. A. Lantz et al, PrvceJng, of The *° dUpky throu 8 hout ^ u 

%St2TSv$^^ TheTreseni invention maximizes the screen area 

Meyrowttetal.i***^^ ^ ^ h as well as during selection of meThemT 

^/S^Z^^T^^vt B * wa/of background, U.S. Pat Nos. 4,329,68?and 

T< £S5* ° L 4 ' 375 ' 381 «• representative of display terminal prtsent- 

t^^^^rK^^^^^^r 35 m * sdection menus to *• operator. However, neither 
tor with the capabihty of displaying the contents of reference is directed to displays having multiple win- 

^J 1 ^:' ^ ? n * ^ clows. In this connection, previously referencJarticles 

SSSJ? ^f^^f: 6 C0 " t ? tS d * p i? 5 T 1 W a ™ believed to be more representative of the closest 
plurality of often overlapping windows each displaying pr j or an, 

the contents of a particular document or computer file. 40 

This multiple windowed terminal avoids the need for DISCLOSURE OF THE INVENTION 
the operator to switch from document to document or The present invention niinimizes a screen area re- 
computer file to computer file each of which occupy quired for menu selection purposes in an interactive 
the entire screen as in normal editing operation when disp i ay tenninal made up of a display screen having at 
the operator is attempting to "cut and paste" and trans- 45 least one window of lesser dimensions than that of the 
fer mformation from one document or file to another to display screen and displaying subject matter different 
thereby reformat the dcKument or file. from ^ displayed on the remainder of the screen. This 

In the present state of this technology, this need for is accomplished through the inclusion in the display 

switching from screen to screen is avoided through the terminal screen of a virtual menu comprising a plurality 

use of a plurality of overlapping windows each of 50 of items respectively distributed about the periphery of 

which contains a different mformation set The contents one of the windows but not displayed during normal 

of the mformation or subject matter displayed in the operations. The display terminal contains cursor means 

window may be transferred from one window to an- on said screen and means for moving the cursor. In 

other. Also, as needed, respective windows can be addition, the tenninal has means responsive to the 

moved about the screen to eliminate the overlap so as to 55 movement of the cursor across selected regions in a 

expose a particular one of the windows in its entirety as window periphery for displaying selected menu items 

required. From a human factors view point, the display respectively associated with said peripheral regions, 

screen is thus structured to resemble a "real-life- desk Thus, by moving the cursor across a preselected portion 

top situation when an editor is correlating information or region of a window periphery, the menu item repre- 

from a group of overlapping documents on his desk by 60 sentative of a particular function to be performed on the 

transferring, and cut and pasting. data within said window becomes displayed. With this 

The "real-life" desk top editor generally knows what arrangement, all of the items in the menu remain sub- 
he can manually do. He can cut, he can paste, he can stantially virtual, i.e., not displayed during the normal 
block or scratch out, or he can insert and write in manu- operations of the interactive tenninal. Further, there are 
ally. However, tlie mteracdve terniinal operator doesn't 65 substantially no dedicated portions of operational 
quite have the same ready access to his manipulative screen which cannot be used for display purposes dur- 
functions. He has to have the display tell him what he ing functional operations; the periphery of each win- 
can do if he chooses, i.e., by way of a menu, and the dow merely performs its normal function of defining 
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the window. It is only when a selected region of this BEST MODE FOR CARRYING OUT THE 

ordinary periphery is crossed by the cursor that an INVENTION 
associated menu item becomes displayed. 

For best results, the selected regions in the window In considering the best mode for carrying out the 

periphery should be adjacent to the corners of the win- 5 present invention, we wish to initially indicate the dif- 

dow. With such an arrangement, the ordinary rectangu- ferences between the display screen produced through 

lar window periphery can accommodate up to eight of the apparatus of the present invention over typical prior 

such regions with two regions being respectively posi- art display screens as described in the previously refer- 

tioned on either side of each of the four rectangular enced prior art articles. As shown in FIG. 1, a typical 

corners. This still leaves a major portion in the centers 10 prior art display having overlapping windows com- 

of each of the four sides of rectangular window open so prises screen 20 having three overlapping windows 

that the cursor may be moved into and out of the win- designated by files 1, 2 and 3 as well as a menu 21 from 

dow through the central region without crossing any of which the operator may select the specified action to be 

the selectable corner regions. taken with respect to the contents of any one of file 1, 2 

In addition it is very desirable to have the respective 15 and 3 windows. The appropriate action may be selected 
menu items positioned adjacent to their respective asso- from the menu by activating one of the listed functions 
dated periphery regions the crossing of which activates in any conventional way, e.g., through a mouse, or 
the display of the respective menu item. With such an keyboard driven cursor or by some sort of touch mech- 
arrangement, the operator can quickly become familiar anism such as a light pen or touch screen, 
with and learn the menu items or functions displayed as 20 While the space occupied by the menu may have 
a result of moving the cursor across the respective pe- been somewhat exaggerated for diagrammatic pe- 
ripheral regions. Initially, the operator may wish to poses, nevertheless, the menu must occupy a substantial 
utilize some sort of template or guide advising him of portion of dedicated screen space which might other- 
the hidden or virtual menu items associated with each of wise have been occupied by data windows. The alterna- 
the peripheral regions. However, after a short opera- 25 tive prior art screen arrangement having overlapping 
tional period, he should become familiar with the menu windows being designated by files 1, 2 and 3 as shown 
item associations. in FIG. 2, has eliminated the screen menu. Instead, it 

_ „ fc has designated areas at the edges of the respective win- 

BRIEF DESCRIPTION OF DRAWINGS dows 22 * 23 and 24, as represented by dedicated areas, 

Referring now to the drawings, wherein a preferred 30 e.g., areas 25, 26, 27, 28, 29 and 30, for selection pur- 
embodiment of the invention is illustrated, and wherein poses. In addition, it has provided a legend which may 
like reference numerals are used throughout to desig- be in the form of a template 31 that may be mounted 
nate like parts; anywhere on the display associated with the screen. 

FIG. 1 is a diagrammatic representation of a prior art The legend indicates that when a cursor or other acti- 

display screen. 35 vating means is moved into a respective one of the areas 

FIG. 2 is a diagrammatic representation of an alter- designated C, S, U, D, L and R, respective functions 

nate prior art display screen. may be activated in connection with the associated 

FIG. 3 is a diagrammatic representation of a display window. However, here again, the areas designated 
screen in accordance with the present invention 25-30 along the respective edges of the three overlap- 
wherein all of the menu items are in their virtual or 40 ping windows 22-24 remain on display and are thus 
undisplayed state. dedicated. Consequently, the area of each window re- 

FIG. 4 is a diagrammatic representation of the display maining for the display of the subject matter within the 

screen of FIG. 3 wherein one of the items on the virtual window becomes somewhat constricted, 

distributed menu has been activated and thus displayed. In contrast to the prior art display systems as illus- 

FIG. 5 is a generalized diagrammatic embodiment of 45 trated in FIGS. 1 and 2, in the display system of the 

the conventional data processing hardware which may present invention as illustrated generally in FIG. 3, 

be utilized in the practice of the present invention. during the operational or functional periods of the dis- 

FIG. 6 is a diagrammatic representation of a data play, all of the menu items designated 31, 32, 33, 34, 35, 

processing display system which may be used to prac- 361, 37 and 38 associated with the window designated 

tice the present invention. 50 file 1 remain as virtual items distributed about the pe- 

FIG. 7 shows the combination of logic units which riphery of the file 1 window. It should be noted that the 

participate in the practice of the present invention. windows file 2 and file 3 have similar menus of distrib- 

FIG. 8 is a diagrammatic representation of one win- uted virtual items. In other words, menu items 31-38 as 

dow in a display screen of the present invention such as indicated by the dotted line remain undisplayed during 

that shown in FIG. 3 illustrating the disposition of the 55 the functional operation which may be carried out on 

virtual or undisplayed menu items with respect to the the contents of the file 1 window, 

regions in the periphery of the window the crossing of When it is desired to activate and thus display a par- 

which by the cursor results in a selected item becoming ticular item from the distributed menu, then, FIG. 4, the 

displayed. cursor is moved along the path which crosses a periph- 

FIG. 9 is a diagrammatic illustration of the screen 60 eral region 38 resulting in a display of a menu item 39, 

window of FIG. 8 subdivided into coordinate area re- U | . The procedure by which a particular menu item 

quired by the procedures of a cursor position deterrnin- becomes activated will be explained hereinafter in 

ing routine. greater detail. However, it is seen that the menu items 

FIGS. 10, 10A and 10B are a flow chart showing the may be activated one at a time as their display is needed 

coordination of the USER INTERFACE routine and 65 by crossing a particular region, e.g., 38 of periphery 40 

the INSIDE routine to determine which virtual menu adjacent to the item 39 of the menu to be activated. All 

items are to be displayed after particular cursor move- of the other distributed menu items remain undisplayed. 

ments. The selection and display of menu item 39 indicates that 
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the display window, file 1 may be scrolled upwards as display system through a mouse adapter 69 which has 
required. the conventional apparatus and logic required to inter- 

Before proceeding with a description of the apparatus face the mouse operations to the particular data process* 
and procedure involved in the present invention, func- ing display system implementing the present invention, 
tional operation of the invention will be described with 5 The mouse driver unit 70 which is part of the data 
respect to FIG. 8. A periphery 41 defines a window 42 processing display system of the present invention a 
which, let us assume, is equivalent to the file 1 window . portion of which is bracketed, 75. The mouse driver 70 
shown in FIGS. 3 and 4. Distributed around periphery serves the function of converting the signals received 
41 are eight menu items, respectively designated 43-50. from the mouse adapter to data which is operable 
Respectively adjacent to each of items 43-50 are eight 10 within the present system. The mouse drivers are con- 
regions or portions, 51-58 of periphery 41. As indicated ventional in interfacing the input from an external 
by the dotted lines, menu items 43-50 are not displayed mouse into operable systems data. At this point, it 
but remain virtual or invisible during the normal func- should be noted that the operations involved in imple- 
tional operation of window 42. If the operator desires to menting the present invention which will be hereinafter 
activate one of the menu items, he moves a cursor (not 15 described may be carried out in a conventional system 
shown) in the manner described with respect to FIG. 4 such as one in which CPU 61 of FIG. 5 may be a con- 
so that the cursor crosses one of the periphery regions ventional microprocessor such as Intel 8088 supported 
51-58. This will activate the display of the respective by 256K units of memory, 62 or a reduced instruction 
menu item 43-50 adjacent to the cross peripheral region set architecture supported by 5 12K bytes of memory. 
51-58. As a result, as indicated in FIG. 4, the adjacent 20 The routines and logical operations required for the 
menu item becomes displayed while the other seven present invention are carried out in the application su- 
menu items remain virtual. For convenience in opera- pervisor unit 71 which will be subsequently described 
tion, the regions 51-58 (shown in bold lines) are ar- with respect to FIG. 7. Changes to the display as a 
ranged in pairs on either side of the four corners of result of the applications operation are controlled by a 
rectangular window 41. 25 conventional display manager 72 which communicates 

It should be noted that since menu items 43-50 are with a display unit 73 through a display adapter 74 
undisplayed during normal operations, the particular which adapts or converts the commands of the display 
window or display will not normally indicate to the manager to signals which are utilizable in the selected 
operator which of regions 51-58 would have to be specific display 73. 

crossed to activate a respective item 43-50. Conse- 30 The routines implementing the present invention 
quently, the operator must initially know which menu which are stored in memory 62 and carried out under 
items are adjacent to the respective peripheral regions. the direction of application supervisor unit 71 which is 
At first, the operator may use some sort of template or also stored in memory 62 under the control of CPU 61 
other learning aid outside of the screen to learn the will now be described in detail with respect to FIG. 7. 
relationship of peripheral regions to menu items. How- 35 Assuming a display such as that shown in FIG. 4 with a 
ever, because of the expedient of displaying the particu- plurality of windows, e.g., file 1, file 2 and file 3 in 
lar menu item adjacent to and immediately upon the which a plurality of applications are taking place. The 
crossing of a respective selected peripheral region applications designated application "1", 76 through 
51-58, the operator will soon learn the respective rela- application "n", 77 are each being respectively carried 
tionships of menu items to cross regions. In addition, 40 out in a corresponding window file 1, 2 or 3 in FIG. 4. 
with the limitation of regions 51-58 to the corners of Since the cursor movement to be conducted in the pro- 
window 41, an operator who wishes to cross into and cedure of the present invention is controlled from the 
out of a window without activating a menu item has user mouse through mouse driver 70, application 1 in- 
large regions such as peripheral regions 59 and 60 in the terfaces with the user through a standard interface, 78. 
central portions of their respective sides of the window 45 The routines to be subsequently described for coordi- 
periphery 41 through which to exit and enter upon nating cursor movement to the selected display of vir- 
window 42. tual menu item is part of this application 1 user interface. 

Commencing with FIGS. 5 and 6, the procedure in 78. The interface 78 also contains a conventional echo 
accordance with the present invention will now be manager which directly conveys the cursor movements 
described. The present invention may be implemented 50 together with the resulting display changes, e.g., the 
in a conventional data processing system generally display of a particular menu item to the display manager 
shown in FIG. 5. The CPU 61 is supported by the sys- 72 over bus 79 whereupon the display manager may 
tern memory 62 in which all of the application program- directly cause these cursor movement and display 
ming is stored. The CPU 61 in combination with the changes to be displayed on display 73. Each application, 
memory 62 controls the display unit 63. The system has 55 as represented by application "n", 77, has its own user 
supplementary disk/diskette storage 64. The present interface and echo manager 80 which may effect similar 
invention is implemented through the movement of a input to its associated window, file 1, 2 or 3 resulting 
cursor on the display screen. The cursor may be con- from suitable input whether it be from a mouse driver, 
trolled by any conventional cursor locator means 65 keyboard or light pen. The application supervisor unit 
such as a mouse or some form of cursor moving pen or 60 71 coordinates and multiplexes these various individual 
panel or the cursor may be controlled through the sys- window operations and also exercises control over the 
tem keyboard 66. The elements in the system are inter- display manager through the application supervisor 
connected over a system bus 60. interface and echo manager unit 81. 

The system logic and apparatus carrying out the With this background let us now consider how the 
present invention are shown in FIGS. 6 and 7. With 65 routine stored in application 1 user interface and echo 
respect to FIG. 6, in this preferred embodiment, the manager unit 78 functions to determine when cursor 
cursor movement will be provided through a conven- movements provided from mouse 68 (FIG. 6) through 
tional mouse 68 which is connected to data processing mouse adapter 69 and mouse driver 70 result in the 
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display, of selected items from the virtual distributed 
menu. The routines to be described will track the move- 
ments of a cursor with respect to one of the windows 
and determine when the movement of the cursor should 
result in the display of a menu item. With reference to 
FIG. 9, window 42 of FIG. 8 and the area surrounding 
the periphery 41 of this window have been subdivided 
into orthogonal areas whereby the movement of cursor 

81 through the various orthogonal areas may be tracked 
and the resultant menu items displayed when activated. 
The routine for tracking the cursor with respect to the 
various orthogonal areas shown in FIG. 9 is subse- 
quently set forth as the INSIDE routine. 

As previously indicated with respect to FIG. 8, the 
periphery 41 which is also referred to as the exterior 
box in FIG. 9 has eight selected peripheral regions 
51-58 the crossing of which by cursor 82 from within 
the exterior box defined by periphery 41 will result in 
the display of a menu item associated with the respec- 
tive region. In the orthogonal arrangement shown in 
FIG. 9, each of peripheral regions 51-58 has adjacent 
and exterior thereto a respective one of eight areas: 6, 7, 
8 f 9, 10, 11, 12 and 5. A primary purpose of the INSIDE 
routine listed subsequently is to determine when cursor 

82 crosses periphery 41 from within window 42 and 
enters a respective one of exterior regions 5-12. In mak- 
ing these determinations, routines utilize the exterior 
box enclosed by rectangular periphery 41 and defined 
by diagonal rectangular coordinate (XI, Yl) and (X2, 
Y2). In addition, the routine utilizes an interior rectan- 
gular box indicated in FIG. 9 and defined by diagonal 
coordinates (X3, Y3) and (X4, Y4). It should be noted 
that this interior box is formed by the orthogonal pro- 
jection of periphery central region pairs 59 and 59* and 
60 and 60' into window 42. In other words, if cursor 82 
is moved from within the interior box along any X or Y 
axis, it has a path whereby it may pass from within 
window 42 across one of the central regions 59, 59', 60 
and 60' into either areas 1, 2, 3 or 4 without the resultant 
display of any menu item. 

With the window 42 arranged as shown in FIG. 9, 
every time the cursor 82 is moved to a new position, the 
INSIDE routine which follows is activated and the 
position of the cursor analyzed in accordance with the 
INSIDE routine which follows. The routine is set forth 
in PLI-like pseudo code. 



8 

-continued 



INSIDE: p rocedure (X Y. XL Yl, X2, Y2) 
returns(tmeger) 

! perform a box test on exterior box 
IF \ x is to the left of xl 
X < XI 

THEN ! its outside the exterior so find out 

G where 

GOTO LEFT; 

IF 1 x is to the right of x2 

X > X2 

THEN ! its outside the exterior so find out 
!! where 

GOTO RIGHT; 
IF I y is to above yl 

Y < Yl 

THEN I its outside the exterior so find out 
!! where 

GOTO ABOVE; 
IF ! y is to below y2 

Y > Y2 

THEN ! its outside the exterior so find out 
I! where 

GOTO BELOW; 

I. normal case, quick exit after simple box test 



0 reveals cursor still inside of screen 
return(0); 
LEFT: 

t location is outside of and to the left of 
D exterior box 

IF 1 the point is also above the diagonal 

Y XYI+XJ-X) 

THEN 1 report the fact that an event has been 
R detected • 
RETURNS); 

IF ! the point is also below the lower left 
t! diagonal - 

Y <(Y2-X2+X) 

THEN I report the fact that an event has been 
» detected 
RETURN(IO); 

IF 1 the point is above and left of box and 
0 below the upper left diagonal 

Y > Y3 

THEN 1 report the fact that an event has been 
0 detected 
RETURN(12); 

ELSE IF I the point is below and left of box and 
B above the lower left diagonal 

Y < Y4 

THEN 1 report the fact that an event has 
0 been detected 
RETURN(ll); 

ELSE 1 report the fact that an event has 
H been detected 
RETURN(4); 
RIGHT: 

! location is outside of and to the right of Q 
exterior box 

IF I the point is also above the diagonal 

Y >(YI+X1-X) 

THEN I report the fact that an event has been 
H detected 
RETURNS 

IF I the point is also below the lower right 
1! diagonal 

Y <(Y2-X2+X) 

THEN I report the fact that an event has been 
t! detected 
RETURN(9); 

IF I the point is above and right of box and 
U below the upper right diagonal 

Y > Y3 

THEN 1 report the fact that an event has been 
n detected 
RETURN(7); 

ELSE IF ! the point is below and right of box 
n and above the lower right diagonal 

Y < Y4 

THEN 1 report the fact that an event has 

D been detected 

RETURN(8); 

ELSE I normal exit from the screen has been 
50 H detected 
RETURN(2); 
ABOVE: 

! location is directly above the exterior box so 
0 check interior box 

IF I point is to the left of the interior box 
55 X < X3 

THEN ! report the fact that an event has been 

n detected 

RETURN(5); 

IF ! point is to the right of the interior box 
X > X4 

THEN ! report the fact that an event has been 

D detected 

RETURN(6); 

! normal exit from screen has been detected 

RETURNO); 

BELOW: 

55 1 location is directly below the exterior box so 
H check interior box 

IF I point is to the left of the interior box 
X < X3 

THEN ! report the fact that an event has been 
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-continued procedure is returned to step 81. On the other hand, if 

9 detected ^ cursor k sti11 within Area 5, then the procedure 

RETURN (10): awaits the user to press the appropriate mouse button so 

if l point is to the right of the interior box that the function represented by the MOVE SCREEN 

* „ . . , . . . 5 menu item may now be implemented within window 42. 

T^report the fact that an event has bee, ^ ^ ^ ^ ^ ^ fey 

RETURNS* returning the system to step 85 so long as the button 

I normal exit from screen has been detected remains not pressed. When the button is pressed, then, 

^PROCEDURE inside; in ste P 91 ' user interface procedure communicates 

■ — 10 through the display manager 72 (FIG. 7) to remove the 

menu item MOVE SCREEN from the display and to, 

Now that we have seen how the INSIDE routine step 92, proceed with the selected MOVE SCREEN 

operates to determine which area the cursor is in after function. Upon the completion of the MOVE SCREEN 

the X, Y delta s (A s) to new location are received in the function( ^ normal CUISor j, a ^ step 9 3 t 

application 1 user interface and echo manager block 78 15 ^ ^ ^ h retumed to ^ 8r Vore specific 

of FIG. 7, we will now see how this i application 1 user details of ^ mterface routine ^e^ve ^ 

mterface and echo manager uses this information to ^ 1 10 FIG 10 k ^ forth ^ m p L1 . like 

determine what is to be displayed. In the following mgudo code 
description with reference to the flow chart, FIG. 10, 

describing the USER INTERFACE routine carried 20 __ 

out in unit 78 of FIG. 7, whenever there is a step involv- USER_INTERFACE: procedure; 

ing something which is to be displayed, i.e., echoed to 1 initialize user mterface and echo management 

the display, it will be understood that the instructions 00 while ( forever y 

for ^ch a step a* echoed from the application user ^C^^^lZ^lT 

mterface 78 over bus 79 to the display manager 72 25 ! update coordinates at whicTTcursor ^ould be 

which then implements what is to be displayed on the nechoed 

display in the Conventional manner. cursor__x = cursor x + delta_x; cursor_y cursor_y 

Now referring to FIG. 10, USER INTERFACE .r r . 

• • ... _^ ' . _ 1 check location of new cursor coordinates 

routine IS initialized, Step 80. The Operator input from Sel_Area - inside(cursor_x, cursory scr*l.scryl, 

the mouse is received through the mouse driver 70 30 scrjOscry2,scrx l + 5,scry 1 + 5,scrx2 - i^cryi - 5>, 

(FIG. 7) and the change in the X, Y coordinates is con- /g assumes peripheral region size is 5 v 

verted to the new location on the display, step 81. Next, fS^jT ! °" ^ of whcrc cursor wouW te cchocd 

Step 82, the INSIDE routine which has been previously WHEN ZLt is inside a screen boundary or 

described is called and determines whether the cursor n leaving via normal exit with no event 

has crossed periphery 41 of the exterior box (FIG. 9) 35 n detected 

into an area 1-12. In SeL-Area, 83, a determination is f ^JAM ) ^ ^ 

made based upon the location of the cursor in one of the cunor at spcc,ficd locat,on 

areas 1-12. (Area=0 means that the cursor has not cail*show_cursor<cursor_x, cursor_y. 

crossed into one of the 12 areas and is still either on the nonnai_curaor); 

periphery or within the limits of the exterior block or 40 JREL 1 ?? 1 . , . 

window.) If it is determined that the Area =0-4, i.e„ the n^^Zov^^^ ^ 

cursor is not in an area having an associated menu item ( s > 

to be displayed, then, step 84, the new cursor location is I do not show cursor, show move screen icon and 

echoed to the display manager 72 (FIG. 7) and the fl wait for click or motion back into screen 

procedure is returned to step 81. 45 00 WHILE < f0TCVCr W mtil ^ commits to item 

Tr : o i a il . _ . D or returns to inside 

If m the SeL-Area, Step 83, the Area =5-12, i.e., an i show the move screen icon at a fixed position 

area having an associated virtual menu item, then we n relative to the upper left comer of the 

will follow the procedure commencing with step 85 for B 8Crccn 

Area =5 as an example with the understanding as indi- ^ » how _ cur80r (move_ui_x t movc_ui_y f 

cated in step 96 that the subsequent procedure for 50 7Z££^S£*am the mouse device 

Area — 6-12 will be the same as that now to be described Q driver 

with respect to Area =5. Continuing then with the pro- 03,1 wait_for_mouse(deita_x. delta_y, button); 

cedure for Area =5, step 85, no cursor will be dis- ! u ^ 6aie coordinates at which cursor would be 

played; instead, the appropriate virtual menu item asso- l^ xaatTSOI x + ^ ^ax**^* 

ciated with Area =5 will now be displayed. For pur- 55 cursoT> + delta_3 ~ 

poses of this example, the menu item thus displayed will IP I new coordinate is back inside 

be MOVE SCREEN. At this point, a safeguard is built 0 = «w«ie<cursor_x, cursor_y, send, 

into the system to insure that the operator truly in- ^^c^^' +5,^1+5, 

cross into Area =5 and thus bring up the THEN ! reshow normal cursor return to main echo 

MOVE SCREEN menu item. Accordingly, step 86, 60 n loop 

next mouse input is waited for and converted to the new DO: 

location. Again, step 87, INSIDE routine described ca^w_cursor(cursor_i ( cursor_y, 

above is called upon and determines this next new X, Y leave^ 

location. In the SeL-Area decision step 88. If SeL_A- end DO; 

rea=0, then the operator has moved the cursor back 65 ^ ' button has been pressed on mouse 

from Area 5 to within the limits of window parameter ^JS?, , 

A1 nnn 0\ <*~A oa i ~ • ♦ THEN ! remove cursor and perform screen 

41 (PIG. 9). and step 89. the normal cursor is again „ movement then return to echo loop 

displayed at this next new location, after which the do. 
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call show_cursor(cursor_i, curaor_y, 
no-cursor); 

call move__screcn(screcn id); /♦ process 

this menu item V 

call show_cursor(cureor_A, cursor y, 

normal cursor); 

LEAVE; 

END DO; 

END DO WHILE; 

WHEN ! one of the other event detection 

0 conditions are returned 
( 6,7,8.9,10,11,12) 

1 perform the distributed menu action desired 
0 as above 

DO; 

/* similar to when (5) above with desired 
distributed menu functions implemented 
instead of move screen V 
END DO; 
END SELECT; 
END DO WHILE; 

END PROCEDURE USER„1NTERFACE; 
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While the invention has been particularly shown and 
described with reference to a preferred embodiment it 25 
will be understood by those skilled in the art that van- 
ous other changes in form and detail may be made with- 
out departing from the spirit and scope of the invention. 

We claim: 

1. In an interactive display terminal comprising a 
display screen having at least one window having lesser 
dimensions than said display screen and displaying sub- 
ject matter different from that displayed on the remain- 

. der of the screen, the improvement wherein said display 35 
further comprises 

a virtual menu comprising a plurality of items respec- 
tively distributed about the periphery of said win- 
dow and not displayed in normal operations, 

cursor means on said screen, 

means for moving said cursor, and 

means responsive to the movement of said cursor 
across selected regions in said periphery for dis- 
playing selected menu items respectively associ- 
ated with said regions. 

2. The display terminal of claim 1 wherein said win- 
dow has a rectangular periphery and said selected re- 
gions are adjacent to at least one corner of said periph- 
ery. 50 
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3. The display terminal of claim 2 wherein two of said 
selected regions are respectively positioned on both 
sides of one corner of said periphery. 

4. The display terminal of claim 2 wherein said menu 
items are positioned adjacent to their respective associ- 
ated periphery regions. 

5. The display terminal of claim 1 wherein each menu 
item represents a function to be performed with respect 
to the subject matter displayed within the window. 

6. The display terminal of claim 2 wherein each menu 
item represents a function to be performed with respect 
to the subject matter displayed within the window. 

7. The display terminal of claim 5 further including 
means for activating said represented function concur- 
rently with the display of said menu item. 

8. In an interactive display terminal comprising a 
display screen having formed thereon plurality of over- 
lapping windows, each window having smaller dimen- 
sions than said screen and displaying subject matter 
different from that displayed on the remainder of the 
screen, the improvement wherein said display screen 
further comprises 

at least one virtual menu comprising a plurality of 
items respectively distributed about the periphery 
of one of said windows and not displayed in normal 
operations, 

cursor means on said screen, 

means for moving said cursor, and 

means responsive to the movement of said cursor 
across selected regions in said periphery for dis- 
playing selected items respectively associated with 
said regions. 

9. The display terminal of claim 8 wherein said one 
window has a rectangular periphery and said selected 
regions are adjacent to at least one comer of said pe- 
riphery. 

10. The display terminal of claim 9 wherein said menu 
items are positioned adjacent to their respective associ- 
ated periphery regions. 

11. The display terminal of claim 9 wherein each 
menu item represents a function to be performed with 
respect to the subject matter displayed within said one 
window. 

12. The display terminal of claim 9 wherein said func- 
tion involves moving said one window and said appara- 
tus further includes 

means for moving said one window to diminish win- 
dow overlap and thereby expose more of the sub- 
ject matter in at least one of said windows. 
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